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BEST AVAILABLE COPY 

U • S . ft . N . 10/656, 754 

C laima as Amended 
i. (currently amended) h method for carrying out failure 
analysis of integrated circuit semiconductor device conductive 
portions comprising the steps of: 

providing an integrated circuit (IC) uomieoiiduet or device 
comprising aL iea^t one conductive interconnect portion; 

providing a printed circuit board (PCM) comprising a current 
signal amplification circuit having a current signal input side 
and a current signal output side for output Ling an amplified 
current signal ; 

mounting the IC semiconductor device .such that the at least 
one conductive interconnect portion is electrically connected 
between a ground potential of the PCB axid the current signal 
input side; 

mounting the PCW comprising the l'C semiconductor device in a 
scanning electron microscope (SEM) lor impacting a surface of the 
IC semiconductor device with a primary electron beam; 

exposing at least a portion of the IC semiconductor device 
to th© primary electron beam to induce a current signal within 
the conductive portions; 

passing the i nduced current signal through the amplification 
electronics to amplify the current signal; and, 
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output tiny tho ampliricd induced current signal from the 
current signal output side to an image display system input side 
to produce an image comprising a brightness contrast. 

2. (Original) The method of claim 1, wherein the PCB comprises 
a pre~amplifier board (PAB) including a current signal 
amplification circuit having at least one CMOS differential, 
ampl if ier . 

3. (currently amended) The method of claim 2, wherein tho at 
least one CMOS differential amplifier comprises on e of single dnd 
mtrliri-stage 6M0S a. .low-noise operational amplifier f f si 1 . 

4. (original) The method of claim ']., wherein the current signal 
ii3 amplified by at least about a factor of 10 . 

5. (orginal) The method of claim 1, wherein the current signal 
is sampled at n bandwidth of greater than about 4 00 kHz. 

6. (original.) The method of claim 2, wherein the at least one 
CMOS differential amplifier is DC biased at from about minus 20 
Volts to about plus 20 Volts. 



4 



PAGE 5/17 " RCVD AT 1/4/2005 1:10:03 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2^ DNIS:8729319 1 CSID:12485404035* DURATION (mm-ss):Q4«32 



01-04-' 05 13:21 FROM-TUNG & ASSOCIATES 12485404035 



T-717 P06/17 U-446 



U.S. K.N. 30/656,754 

7. (original) The method of claim 1, wherein the primary 
electron beam is adjusted to have an accelerating voltage from 
about 100 eV to about 10000 eV. 

8. (original) The method of claim 1, wherein the primary 
electron beam is adjusted to have an accelerating voltage of less 
than about 3000 eV. 

9. (original) The method of claim 1, wherein the TC 
semiconductor device comprises multi-level metallization layers. 

10. (original) The method of claim 9, wherein the .surface of 
the IC semiconductor device comprises an exposed surface of the 
at least one conductive interconnect. 

11. (original) The method of claim 10, wherein the surface of 
the IC semiconductor device comprises al least one passivation 
layer overlying the at least one conductive Interconnect. 

12. (original) The method o£ claim 1, wherein a second current 
signal, produced by detection of secondary electrons emitted from 
the IC semiconductor device is convoluted with the current si.gnal 
to produce a composite image. 
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13. (original) A method for carrying out failure analysis of 
Integrated circuit semiconductor device conductive portions 
comprising the steps of: 

providing an integrated circuit (1C) semiconductor device 
comprising conductive portions; 

providing a pre-ampliiier board (PAD) comprising current 
signal amplification electronics having a current signal input 
side and a current signal output side for output ting an amplified 
Current signal; 

mounting the IC semiconductor device in oioeLrieai 
communication with ground potential of the PAB and the current 
signal input side; 

mounting the PAB comprising the IC semiconductor devices on a 
moveable stage in a scanning electron microscope (SKM) for 
probing the IC semiconductor device with a primary electron beam; 

exposing at least a portion oi the IC semiconductor device 
to the primary electron beam to induce a current signal within 
Liie conductive portions; 

amplifying the current signal by a lactor oi" about 10 h at a 
bandwidth of greater than about 400 kHz; and, 

outputting the amplified current signal to an image display 
system to produce an image representative oi an electrical 
resistance of the conductive portions. 
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14. (original) The uioLhod ol claim 13 , wherein the PAR 
comprises at least one CMOS differential, amplifier, 

lb. (original) The method of claim 14, wherein the at least one 
CMOS dil iorential ampliiier is DC biased at from about minus 20 
Volts to about plus 20 Volts. 

16. (original) The method of claim 13, wherein Lhe primary 
electron beam is adjusted to have an accel erat.i ng voltage of less 
than about 3000 eV. 

17. (original) The method ol claim 13, wherein the TC 
semiconductor device comprises multi-level metallization layers. 

18. (original) The method ol claim 17, wherein the surface of 
the TC semiconductor device comprises an exposed surface of the 
at least one conductive interconnect. 

.19. (original) The method of claim 1.7, wherein the surface ol 
Lhe IC somiconductor device comprises at least one passivation 
layer overlying the at least one conductive interconnect. 
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20. (original) The method o£ claim 13, wherein a second current 
signal produced by detection of secondary electrons omiLLod i'rom 
the TO semiconductor device is convoluted with the current signal 
to produce a composite image. 

21. (currently amended) An SBM in-situ sample amplification 
system for carrying out in-situ current ampliiicat ion ol electron 
beam induced current to increase a cuirenL detection sensitivity 
comprising : 

a printed circuit board (PCB) comprising a current signal 
amplification circuit said current signal ainplifica lion circuit 
comprising a current signal input side and a current signal 
output side for outputting an amplified current signal; 

an I'C! semiconductor device mounted on Lhe PCB adjacent the 
current signal input side c said IC semiconductor device 
comprising a conductive interconnect pathway disposed in 
electrical communication with the PCB ground potential and the 
current signal input side; 

wherein the PCB comprising the TO semiconductor device is 
mountabl e in a scanning electron microscope (SEM) lor probing the 
IC semiconductor device with a primary electron beam to produce 
Lhe aitipliiied current signal for input to an input side oi an 
image display unit. 
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22. (original) The SKM in-situ sample amp 1 if, ica-tion system of 
claim 21, wherein the current signal amplification circuit 
comprised a pro-amplifier board (pab) including at leas I one CMOS 
dl f f crenlial amp.l. If ier . 

23. (currently amended) The SEM in-situ sample amplification 
uyutom of claim 22, wherein Lhc at least one CMOS differential 
amplifier comprises NMOU and TO tr -an^istoxa-coxttr ccLcd in aeri e s 
g low-noise amplifier . 

24. (original) The SEM in-situ sample amplification uystcm of 
claim 21, wherein the PCB comprises an clccLrically insulating 
polymeric material. 

25. (original) The SKM in-situ sample amplification system of 
claim 21, wherein the current signal amplification circuit is 
capable oi amplifying the current s.lqnal by at least about a 
factor of lO*. 

26. (original) The SEM in-situ sample amplification system of 
claim 21, wherein the current signal is detectable to a level of 
about 1 pi co-ampere. 
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27. (original) The ttftM in-situ sampie amplilicaLion system of 
claim 21, wherein Lhc currcnL isiynal amplification circuit 
operates at a signal bandwidth of greater than about 400 kHz , 

28. (original) The SKM in-situ sample amplification system of 
claim 21 , wherein the PCB further comprises a DC power source for 
biasing the at least one differential amplifier from about minus 
20 Volts to about plus 20 Volts, 

29. (original) The 5 EM in-sibu sample amplification system of 
claim 21 , wherein the IC semiconductor device comprises multi- 
level metallization layers comprising conductive interconnects. 

30. (original) The SEM in~sltu sample amplification system of 
claim 21, wherein the surface of the IC semiconductor device 
comprises axi exposed surface of the conductive interconnects. 

31. (original.) The KIV.M in—situ sample amplification system of 
claim 21, wherein Lhc surface of the TC semiconductor device 
comprises at least one passivation layer disposed over the 
conduct. i ve i nterconneots . 
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